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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 

eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. AppUcant's submission filed on 08/1 1/201 1 has been entered. 



Response to Arguments 

Applicant's arguments with respect to claims 1- 7, 9-13 and 16 have been considered but 
are moot in view of the new ground(s) of rejection as explained hereunder. 

Applicant has amended claims 1, 1 1 by adding new limitations, e.g. in claim 1 new 
limitation "wherein the gap extends over an entirety of the vertical length such there is a uniform 
gap width" has been added. Fiirther applicant has cancelled claim 4. 

Accordingly, claims 1-3, 5-7 and 9-16 are now pending out of which claims 1-3, 5-7, 9- 
13 and 16 are now active. 

New references by Ishii et al (US 2004/0149741) and Kongo et al (US 2001/0050059) 
when combined with Ishibashi et al read on limitations of amended claim 1 . Accordingly, claims 
1-3,5,9 have been rejected under 35 USC 103 (a) as explained below. Additionally, new 
reference by Kongo et al (US 2001/0050059) when combined with Kongoh et al reads on 
limitations of amended claim 11. Accordingly, claims 11-13 have been rejected under 35 USC 
103 (a) as explained below. Balance claims 6, 7, 9, 10 and 16 have also been rejected under 35 
USC 103 (a) as explained below. 
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Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the dilTcrcnccs bciw ccn the subject matter sought to be patented and the prior art are 
such that the subject matter as a w hole u ould ha\ c been obvious at the time the invention was made to a person 
having ordinary skill in the art lo which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 1- 3, 5, 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ishibashi et al (WO 03/105544 corresponding to US 7,469,654 which is referred to 
hereinafter) m view of Ishii et al (US 2004/0149741) and Kongo et al (US 2001/0050059). 

Regarding Claim 1: Ishibashi et al teach a plasma processing apparatus comprising: 

a process vessel 1 in which a substrate 11 is processed; 

a gas introducing part (not shown) that introduces process gas into said process vessel; 
a transmissive window 15 including a dielectric to air- tightly cover an upper opening of 
the process vessel; 
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an antenna member 3c, located above the transmissive window, that introduces a 
microwave into the process vessel; 

a support part 10 supporting a peripheral edge portion of said transmissive window 15; 
and an exhaust pipe (not shown) that exhausts an atmosphere in the process vessel via an exhaust 
device 9, 

wherein said transmissive window 15 has, in a center area thereof, a hanging portion 
(witii side wall 31 shown in Figure 20) made of a same material as a material of said 
transmissive window, and a gap with a predetermined distance is formed between an outer 
peripheral surface 31 of the hanging portion and a sidewall of said support part 10 and wherein 
the gap extends over an entirety of the vertical length of the hanging portion such that there is a 
uniform gap width (e.g. Figs. 20, 21 and col. 11, lines-8-30). 

Ishibashi et al teach a gap between an outer peripheral surface of the hanging portion and 
a sidewall of said support part but do not teach L/D is equal to 3 or more, where L is a vertical 
length of the hanging portion and D is the predetermined distance. 

Ishii et al teach a plasma apparatus comprising a plasma processing chamber 3 with a 
transmissive window 5, wherein the transmissive window 5 has a hanging portion (comprising 
projecting shape 9) in a center area thereof and wherein outer peripheral surface of the hanging 
portion forms a gap with a sidewall of a supporting portion of the chamber, that supports the 
transmissive window. Ishii et al further teach that height of projecting portion 9 (similar to a 
vertical length L of the hanging portion may be 10 mm or less (e.g. Figs 1, 3 and col. 4, lines 52- 
58). 
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It would have been obvious to one of ordinary skills in the art at the time of the invention 
to keep the vertical length of the hanging portion as 10 mm or less as taught by Ishii et al in the 
apparatus of Ishibashi to minimize metal contamination in the processing chamber. 

Ishibashi et al in view of Ishii et al teach a gap between an outer peripheral surface of the 
hanging portion and a sidewall of said support part, and teach vertical length 'L" of the gap, but 
do not teach L/D is equal to 3 or more, where L is a vertical length of the hanging portion and D 
is the predetermined distance. 

Hongo et al teach a plasma apparatus comprising a gap space 242 formed between 
dielectric plate 240 and shower plate 250. Hongo et al further teach that gap 242 is provided for 
generation of plasma. Hongo et al also teach that thickness of gap 242 is varies according to 
pressure of the reactant gas and can be set to about 0.5 mm (e.g. Figs. 14, 15 and para. 0100). It 
would be obvious to keep the predetermined distance as 0.5 mm (depending upon pressure of the 
reactant gas), implying that L/D would be a 10/0.5 = 20 (which meets the claimed ratio of 3 or 
more). [Examiner notes that applicant's data of contamination (para. 0047-0048 of applicant's 
specification) indicates only a marginal benefit of having a hanging portion 21 (viz. change from 
16X 10. sup. 10 to 7.5 X 10. sup. 10) in respect of contamination amount of aluminum, wherein 
the contamination amount is interpreted to be in units of moles or atoms. In the absence of 
disclosure of any unexpected results for keeping the claimed ratio of L/D to be 3 or more, it 
would be obvious to optimize the distance D as per process limitations like pressure of the 
reactant gas to obtain the predictable results of preventing abnormal discharge and obtain 
enhanced uniformity of plasma processing]. 

Therefore it would have been obvious to one of ordinary skills in the art at the time of the 
invention to provide the ratio of L/D as 3 or more as taught by Hongo et al in the apparatus of 
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Ishibashi et al in view of Ishii et al to prevent abnormal discharge and avoid metal 
contamination. 

Regarding Claims 2, 3: Ishibashi et al in view of Ishii et al teach a gap with 
predetermined distance is formed between an outer peripheral surface of the hanging portion and 
a sidewall of said support part (as explained above under claim 1). 

Ishibashi et al in view of Ishii et al do not explicitly teach that the predetermined distance 
is 0.5 to 10 mm/5 mm. 

Hongo et al as explained above teach the predetermined gap can be about 0.5 mm to 
prevent abnomial discharge. Hongo et al also teach that thickness of gap 242 is varied according 
to pressure of the reactant gas and can be set to about 0.5 mm (which touches the start of the 
claimed range of 0.5 mm - 5/10 mm{e.g. Figs. 14, 15 and para. 0100}. It would be obvious to 
optimize the predetermined distance between an outer peripheral surface of the hanging portion 
and a sidewall of said support part in view of teaching of Hongo et al to prevent occurrence of 
abnormal discharge. 

Therefore it would have been obvious to one of ordinary skiUs in the art at the time of the 
invention to optimize the predetermined distance between an outer peripheral surface of the 
hanging portion and a sidewaU of said support part as taught by Hongo et al in the apparatus of 
Ishibashi et al in view of Ishii et al to prevent occurrence of abnormal discharge. 

Regarding Claim 5: Ishibashi et al teach a recessed portion is formed in a center side area 
of the hanging portion (e.g. Figs. 18, 19). 

Regarding Claim 9: Ishibashi et al teach all Umitations of the claim but do not teach a 
vertical length of the hanging portion is 20 mm or more. 
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Ishii et al teach a plasma apparatus comprising a plasma processing chamber 3 with a 
transmissive window 5, wherein the transmissive window 5 has a hanging portion (comprising 
projecting shape 9) in a center area thereof and wherein outer peripheral surface of the hanging 
portion forms a gap with a sidewall of a supporting portion of the chamber, that supports the 
transmissive window. Ishii et al further teach that height of projecting portion 9 (similar to a 
vertical length L of the hanging portion may be 20 mm or less (e.g. Figs 1, 3 and col. 4, lines 52- 
58) {which touches the claimed limitation of 20 mm}. 

It would have been obvious to one of ordinary skills in the art at the time of the invention 
to keep the vertical length of the hanging portion as 20 mm as taught by Ishii et al in the 
apparatus of Ishibashi to minimize metal contamination in the processing chamber. 

Claims 6, 7, 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ishibashi et al (WO 03/105544 corresponding to US 7,469,654 which is referred to 
hereinafter) in view of Ishii et al (US 2004/0149741) and Kongo et al (US 2001/0050059) as 
applied to claims 1-3, 5, 9 and further in view of Mabuchi et al (US 6,091,045). 

Regarding Claim 6: Ishibashi et al in view of Ishii et al and Hongo et al teach all 
limitations of the claim including recessed portion formed in a center side area of the hanging 
portion, but do not explicitly teach a sidewall forming the recessed portion is a tapered surface 
inclining toward a center side of the recessed portion. 

Mabuchi et al teach a plasma apparatus comprising a process chamber 1 1 and a 
transmissive plate 14 with a hanging portion and a recesses portion formed in a center side area 
of the hanging portion. Mabuchi further teach that the recessed portion can be suitably shaped 
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including a tapered surface inclining toward a center side of the recessed portion to further 
improve plasma uniformity (e.g. Figs. 2, 7, 9-11 and col. 4, line 30 to col. 6, line 67). 

Therefore it would have been obvious to one of ordinary skills in the art at the time of 
the invention to provide the recess with a tapered surface inclining towards a center side of the 
recessed portion as taught by Mabuchi et al in the apparatus of Ishibashi et al in view of Ishii et 
al and Kongo et al to obtain enhanced uniformity of plasma processing. 

Regarding Claim 7: Ishibashi et al in view of Ishii et al and Kongo et al teach all 
limitations of the claim but do not teach width of the hanging portion is X/4 or less, where k is 
wavelength of microwaves in the said tamsmissive window. 

Mabuchi et al teach a plasma apparatus with a transmissive window 14 with a hanging 
portion 14b (Fig. 11). Mabuchi et al further teach that width of the hanging portion is { (DA2- 
DAl)/2 = (258-190)72 = 34 mm. Mabuchi et al also teach that diameter of recess is determined 
based upon process limitations like uniformity of processing, higher rate of processing etc, and 
thus it would be obvious to optimize the width of the hanging portion accordingly (Figs. 10, 11, 
Table 1 and col. 4, lines 30-62) {claim limitation 'Vidth of hanging portion" is interpreted to 
imply width of hanging portion when the window has a recessed portion in the center area}. 

Therefore it would have been obvious to one of ordinary skills in the art at the time of the 
invention to optimize the width of the hanging portion as taught by Mabuchi et al in the 
apparatus of Ishibashi et al in view of Ishii et al and Kongo et al to obtain enhanced uniformity 
of plasma processing. 

Regarding Claim 16: Ishibashi et al in view of Ishii et al and Kongo et al teach all 
limitations of the claim but do not explicitly teach comer portions on a boundary between the 
outer peripheral surface of the hanging portion and a portion, in the transmissive window. 
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supported by the support part, and comer portions on a boundary between the outer peripheral 
surface of the hanging portion and a lower surface of the hanging portion, have a curved surface 
shape. 

Mabuchi et al teach a plasma apparatus comprising a process chamber 1 1 and a 
transmissive plate 14 with a hanging portion and a recessed portion formed in a center side area 
of the hanging portion. Mabuchi further teach that the recessed portion can be suitably shaped 
including a tapered surface inclining toward a center side of the recessed portion to obtain 
enhanced plasma uniformity. Mabuchi et al teach edge of recess 14a may be curved (e.g. Fig. 7 
and col. 5, lines 10-15). It would be obvious to provide curves at comers of the transmissive 
plate, viz. comer portions on a boundary between the outer peripheral surface of the hanging 
portion and a portion, in the transmissive window, supported by the support part, and comer 
portions on a boundary between the outer peripheral surface of the hanging portion and a lower 
surface of the hanging portion, in view of teachings of Hongoh et al to prevent electric field 
concentrations for abnormal discharge and obtain improved uniformity of plasma processing. 

Therefore it would have been obvious to one of ordinary skiUs in the art at the time of the 
invention to provide curves at comers of the transmissive plate, viz. comer portions on a 
boundary between the outer peripheral surface of the hanging portion and a portion, in the 
transmissive window, supported by the support part, and comer portions on a boundary between 
the outer peripheral surface of the hanging portion and a lower surface of the hanging portion as 
taught by Mabuchi et al in the apparatus of Ishibashi et al in view of Ishii et al and Hongo et al to 
prevent electric field concentrations for abnormal discharge and obtain improved uniformity of 
plasma processing. 
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Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ishibashi et 
al (WO 03/105544 corresponding to US 7,469,654 which is referred to hereinafter) in view 
of Ishii et al (US 2004/0149741) and Kongo et al (US 2001/0050059) as applied to claims 1 - 
3, 5, 9 and further in view of O'Donnell et al (US 2004/0002221). 

Regarding ClaimlO: Ishibashi et al in view of Ishii et al and Hongo et al teach all 
limitations of the claim except the support part or the side wall facing the inside of the process 
vessel is coated with Y203. 

O'Donnell et al teach a plasma apparatus wherein interior chamber walls, dielectric 
window etc are coated with Y203 to prevent their deterioration when exposed to plasma (para. 
0050). 

Therefore it would have been obvious to one of ordinary skiUs in the art at the time of the 
invention to provide a coating of Y203 on the support part as taught by O'Donnell et al in the 
apparatus of Ishibashi et al in view of Ishii et al and Hongo et al to prevent deterioration when 
exposed to plasma. 

Claims 11-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hongoh et al (US 2002/0066536) in view of Hongo et al (US 2001/0050059). 

Regarding Claim 11: Hongoh et al teach a plasma processing apparatus comprising: 
a process vessel 36 in which a substrate W is processed; 

a gas introducing part 54 (gas supply nozzle) that introduces process gas into said process 

vessel; 

a transmissive window 80 (insulating plate) including a dielectric to air-tightly cover an 

upper opening of the process vessel 36; 
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an antenna member 86 located above the transmissive window 80 that introduces a 
microwave into the process vessel; 

a support part 78 (supporting frame memebr) supporting a peripheral edge portion of said 
transmissive window 80; and an exhaust pipe (connected to exhaust opening 76) that exhausts an 
atmosphere in the process vessel 36 via an exhaust device (not shown), 

wherein under said support part 78, an eave portion 52 (plasma gas supply nozzle) 
projecting from a sidewall of the process vessel 36 towards an interior of the process vessel is 
separate from a contact point between the support part 78 and a lower surface of said 
transmissive window 80 by a predetermined distance (e.g. Fig. 1 and at least para. 0025-0028) 
{claim does not limit that the eave portion can not be a gas supply part}. 

Hongoh et al do not teach the eave portion is disposed on an entire surface in a 
circumferential direction. 

Hongo et al teach a plasma apparatus comprising a process chamber 102 with a 
tarnsmissive plate 230 supported by a support part (top wall portion of the process chamber) and 
an eave portion 170 (gas supply ring) disposed on an entire surface in a circumferential direction 
of the process chamber 102 (e.g. Fig. 1 and at least para. 0056). 

Therefore it would have been obvious to one of ordinary skiUs in the art at the time of the 
invention to provide the eave portion disposed on an entire surface in a circumferential direction 
of the process chamber 102 as taught by Hongo et al in the apparatus of Hongoh et al to enable 
supply plasma gas uniformly in the process chamber. 

Regarding Claims 12, 13: Hongoh et al teach all limitations of the claim but do not teach 
the predetermined distance is 0.5 to 10 mm or 0. 5 to 5 mm (for claim 13). 
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Kongo et al teach a plasma apparatus comprising a gap space 242 formed between 
dielectric plate 240 and shower plate 250. Kongo et al further teach that gap 242 is provided for 
generation of plasma. Kongo et al also teach that thickness of gap 242 is varies according to 
pressure of the reactant gas and can be set to about 0.5 mm (which touches the starting point of 
the claimed range) {e.g. Figs. 14, 15 and para. 0100}. It would be obvious to optimize the 
predetermined distance depending upon process limitation like gas pressure to avoid high 
electrical field near the support part and avoid metal contamination. 

Therefore it would have been obvious to one of ordinary skiUs in the art at the time of the 
invention to optimize the predetermined distance depending as taught by Kongo et al in the 
apparatus of Kongoh et al depending upon process limitation like gas pressure to avoid high 
electrical field near the support part and avoid metal contamination. 

Conclusion 

Any inquiry concerning this communication or earher communications from the 
examiner should be directed to RAKESK DKINGRA whose telephone number is (571)272- 
5959. The examiner can normally be reached on 8:30 AM - 5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Parviz Kassanzadeh can be reached on 571-272-1435. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/RAKESH DHINGRA/ 
Primary Examiner, Art Unit 1716 



